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SENEESY 1t Status eport and Pvaluatien of CXCAXY Cavers Jystoms

Las]
L]

and Agcessovios

1. Given 2 mown altitude and airapecd wiih estimeted envircrments

of vibratien, tergerature, 1oll, piteh sd yaw instebilitiss, te deadsn

o

build a photosrephic system that woeuld produse the ultimate in

angilar reselution, cospstiblas with the installation apace avallable, the
effoctive renge of the carvying wehiecle snd tle lateral coverage requlre~
mente for stereossopie photosrephys

2. Ideally, smumh a system would regulrss

8. An optically trsnsparent homogsnecus Atmosphere Letween the
csmra and the earth, fres of dust, meisture, teeperature variations,
e of wniform densliiys

be A lons of a fooal length equal to one talf the slidiwde
havins an extrancs pupdl that would give bordson te horlsan sowerege
whithout distorticon.

¢. 7he camere platform should be oricntsd perpendicular to a
nmmm;wmmwamwa&wegmmaf
f1isht paosing through the cemter of the formst.

de since the taking wehicle is moving with respoet to the object
bein: photographed, ihe affective stutier speed should be fast enough
to record the image before aay msasursble movemsnt of imace oocurg.

a, he £l should have a light sensitivity or speed sufficient
wmﬁwmmgmmmzmmzmnm.

T ?mngzzmimmmammuam‘mmm
miw:%umnwmmwsfli@tmgmdmmhn@hin
ddaneter in crder io enswre the gltlmere in anguisr rosoluticn.
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. Uther fastors wish contribute to the degradstion of the
firal imags Includo:

(1) Sowsdary layer turvulemcs cutalde the alreraflt
{demsi mrdation).

[

(2) sper-al grediscts betwcsn the growdd and the s
(girnsphers, wisiowe {a the sireraft, leos eleveris, mirver
surlfaces and ihe spase betweesn ihe lens and the window as
w1l ac Lhe structure of €ho caners iteelf).

{(3) sistertions csused Ly projectin: & curved surfaes
{the su:th) on t¢ & plane swfase (fucal plane;.

(4) Angular movements im the roll, pltek ant yaw durkng
the time that the irmge on the film is belng formed.

i - P ' W13 byt &3
{8} Vibkratioe of warying I[requencies and m%i&m:w in the
% v & 5 exes as well es harronics and vestors oi ©Bab.

{5} Altiteds and grownd spead waristlons.
{7) Msoopheric scalter.
(3

21 S Aneits

fanh
ot

Atmoarieric refracition.

st

ol

(10) ahercations (chrowatic, sperical, eora, and agtir-
senden),

{11} idgpersion csused by the varistion in wave lencth of
ihe eonstitusmt eclors that smke up wiite 11,

b N - » F . ooy AN Ly y 51-:':}-&
%, Cowvieusly, the laws of ghysios make the ideal sysien impos
to ashlews. The siate of the art in physical optien, smuision teetnoley,
srviranmerial eentrel, asd film transport systes limit e deaim of the
sruier.
Le Perkin-lmsr aporosched the preblem bys

a., xploring the offects over which ey had oo contrel in
aeioy to dotersine thelr quantitative offect.
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be mxploring the performance characisrisiles required o
meke the gyates of hizh endwgh guality that degredaiion csused
by eonirollsble factors would comtribule scually.

. Ielocting s foosl length ae & cowmproniss botwesn
resclution (30 lines/ms high contrast) speed required using &
4lm that 1s aveilable and the wedzbl spase limitation in ithe
garrying venlsle.

ds idzmiting the eoffeet of wotlons botween the filn and the
phactogaphie Lsage through isolation of the camers fros ihe
vibration in tho carrving vehiels,

@e Componsation for imags zmovemenl due to the foreward rotlen
of the wehicle,

£« Synehrondsing the filn movemet with the imsce movement
in the focal plane,

2 Copensating for the angular movseent of the whiels in
roll, pileh snd yaw by use of 2 80 ealled stable platfors,.

he Awolding or darping L ernal eamera rvibrations.

1. imploying a fils trangport systes that peprsits a woillun
of the fila in g directicn perpendieular to ite sormal travel in
erder o apnly the proper VA (wloeity over aleltude, (he facicr
that eonteels rate of film Sravel for correct sverlap of successive
exposures j, Since the fila mest slide slong the supporting reller
st the sams time 1% rolls over 1t, o msusstic suppori was
developed in which the filz sontacts sothing vul itzelf as it
passss throwh the conmers.

Je leveloping sz double plate wlmdow for ithe ontlezl sysienm o
look throu.h that has s hard vacuum betwesn the two nisiss. The
parpess of the vacwur window 1s to limit the deprading effects of
hizh tespersiures frvm the outaide of the sireraft on the optical
syaten and to reduce the offect of thermal turbulence belween the
leng and the oulside of ibe alrerafts

:’?q,. o
e ¢
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o e Foah of these approsches was sxadaed in ¢ datall with a

nsf of selsatins the sinele metbod out of ssversl -oasibiliiies that
T . . <32 s g . " " -

would alford craatest retwre e resclution, cowrsso, foeal lansth

2 TER TS :

He cazlusiion

“ ihis philesophy led ihe contractor into the poatiien of
me.pug winscansary meehanical and electrical semplediiiss in eschurge
for miwto parformance iuprovessnts, The resuliing camera requires
sxirerely oriticsl moghamical, optieal elsctrisal aml olsctronic
aljustoents Lo achieve top rerformance. It requires careful snvircmsental
contyel (hellw: atmcsphere at one third sea lewel pressure). Tt will
roquire axternal vaouie pusps or fou exchansers 1o malstaln the vasuun
-ss’lné%m;.v it lokep sbout elsht hours to threed the fils throush the Lrang—
zorte Uhe VA 1s voliase and frequency sensiiive. Dust and Airt
cﬁmﬁﬁuie & £aior hasend nol ondy to the fils bubt to the zawrs mechaniss
an well, '

2s ‘ihe j.rzii_\,ia,}. test flight eonducted 1n a 5-123 siverafi at torwalk,
meszﬁa::tigutf producsl swprislazly sood resulis, sonsiderins the oirewn-
stanews wider which 1 was sccomplished.

he caverz was lowded ond ready then held on the rrowsl by

ralin far 54 howrs bofors tho test.

aft lens waz wisalilmed.

seanrwr drive was not within spoeifizaticn.
e rell and plick stabiliszer bad g bai beardngs,
s slits wure dirty.
e gapping slntter had a phasing error.

T/ semsor war irnoperatives

- Yoreesd wndd flash for the data chabor was Loparative,

?a si Lest Fiioht casiveted on 12 Uetober pawe salisfastory perforaancs
of all mubsysiess ihrowh a flve hour masion exposing L0 fest of filw.

Lo e cvereail systos, slthough quite conplex, balances Lhe cone

s.rf.::ratizg* deradsticns of 040, leng, stabilisetios I, wibeation and
winioans Lo the ezioct dhe cmalstlive dlstortions will o Tt A T
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resclution of cne foot at 80,000 feet altitude,
{e Status

. 1. The Uype I A gsysten has conpleted iis test Mionts ix the
25X1 $ed23 arat will be roved Lo durdng the weel sodine 20 Cetober.

2. Vibrailon tests and systes check out will be copducted in the
meber twe sireralt followed by flight tests st redused altitude gnd
alrspesd in the medber thros alreraft. Flight tesis a2t rated
periorrancs are soheduled through the third week in Fobrusrs.

3+ Type L 3 is alwost ldentiesl with Type I A. The primsyy optics
are ool quite as wod in the fMret wilt but the =irrees are sl hily
hettor, Tidse systen will be copletely assenblad and veedy for lne
f}m& tsgt Ly I Jmnuary. Flight tests are sehedulsd frosm 1 Darch threwsh
ae3 -

he Gysten I O will ineorporste fmprowsments ircifcated by full
systen ares tests of Type I 4 with partisular reference to T/H pube
sysben - automatic lock o, shuttle strusture, optieal beneh and pletform
igolators natural frequency. Flight tests of thias sysien are scheduled
for Auguol 13. The contractor has Ween authorised to oroesed with the
lens for the fourih srstms,

e
L

As Desisn Philosovhy

l. To constiuct 2 carera having hich relishility, wide ansular
soverase, as long a fosad lernsth as possible wiihin the vestrisilons of
wel:fit, inatellstion space and mechanical ecnsiderations. State of the
art techndgues were employed thremghout so that time conpwalng ressacch
arst developmnt offorts 44d not interfere with the delivsyy schedule, A
halancsd sysies wes developed in whieh no one somponent was outstandingly
superior ¢ other conpanenis. The sisplest systss coneerts that would

produce the desired sround resolution of 1 1/4 fest were exploved.

de  valuation

1e Sinee the primeipls effori on the initisl undt was placed on
eoupletdns the grsten in o short Lime and mtting Fliddt tests accomplished
from wideh snaloeering, data could be obtalned for improving the sesond
pacrase, it is not valld o sssure that thw resulls of thoso tesis ave
typleale Fomuwer, b asysten A4 deoasirele nood reldanility in o serdes

of edshtesn £li:ni feois in which only 250 sxpogures wire lest dus to

57 e e
A
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malfunction cut of 102,470 taken, The ground resolution descnatrated
in these tests vas oo the eyder of 1 1/2 to 2 fest from an altitude
of 43 to 70,0 feet. These tests, eondugted in the U2 alreraft, at
a rach alowsy speod andd z different therml envivomment, are not
necassarily representative of ibe Xind of results that may be expected
from the GICART. 48 msy be soen in Table I, the 2I® £/4 lens provides
a slightly larper scalo than the 187 £/3.2 of Perkin-ilmer, although
it is sooewhat lass oficient at light gatberinz. The widih of
ammwﬁ&w&mm&laslmth&nﬂw%rkﬁu&lmremm, but it
covers about 04,406 square mdles more during a wdssion dus to the
2400 feet of flim employed az agalnst Perkin-dlomer's 5000 feet.

-~
Te Slatus

le Fight tests of the flying breadboard model have been corpleted
in thw U~2 anl the Patiaie has been souwerted to Typs I 4 fer
installalion in ihe A~12., Tasts in the number thres venicle will be
I% in Cetober and NHovesber. Type IL B i3 scheduled for shipment
: for Lest January 31, 1%03. Type II C is sehoduled for shipument
tay 31, 1963

25X1 ) Zs Tha :maa:ﬁm% for a V/H systen i: dwe for deldvery to
“astoan Fodak on 25 Jamwary 1963 and w61l be sudng into field tests 1
Fobruary 1963. This beskup systesm 1s the heart of the control mechanisw
for both the sastmen and the Peridneilmer systems. It wes ordsred to
asure a uwsesble equipmsnt in the event that the Pexkinilmer V/H wes
not suscesalul.

5X1

Ae Uealgr Fhilosophy

1. To convert a “i" {ype camera to a cafipuration that eould be
upsd in the GICANT wehicls at the altitodes, sirspeeds and envircamental
canditions reqgired, Urdiglnally 1t was intended that two such e
versions would b undertakenj however, the shortage of "3" csmmeras and
ithe apparent suscess of the Trpe I and Type 11 systems =mxie this
WEINCLBINYT .

4. The modifiegtions acconplished $nsluded only thoge necesssry to
adapt the wnilt v ihs now vekiele thus preserving the demonstrsted
reliakillisy of the ™3” camera. Thermal effscis on film, focus ad
windows were considereds A new programesr was uilt and a chanse was made
in the I'T to psocormodate the 1 /L second indexisg tise.

Approved For Release 2006/03/10 : CIA-RDP67B00511R000100110052-2




25X1

Ty

EACY 3

Approved F elease 2006/03/10 : CIA-RDPG7BOO“R0001001 10052-2

GEC-405]
Fare 7

o & R
S

¥ Tyt R O « . ,
- WRE Tuiit asp aving vaciny windews, The
.
: T YHEL e

£

. ‘ T f f ;1.* ;m.za delivery 35 l.m:&q!m wiowds gt D50 eontragt.
U la expeol:l that 5UX of the photos will have betier faan 20 Lirms/ios
ar & growd reselubion of 3 o 4 fest. Thls systen hes the advantase
of & Jorgar fuond langth but the slew speed lens /10 mokes it incapable
of usliny ihe hdshor cesolution Pllm 50-132 widch has an swrgsurs index
of only .0 sonpared te 64 o the Paster but zrainder C‘«all;’l’*ié;%ﬁ
currently bedne used. | ‘.

oot

Ze This limitaiion iz serdcus in view of iw Hoher gpead airarvalt.

, ff ihe nesensiiy for rapddly moving the swsera fivn ove windew posibion
Lo the next and indexins 1 requires paetisular atteniion 2o s=octhnoss
of cperaticn sl vibmidon demping.

he The p ysiesl llxdtation fuposed by the now snvirawment indleais
thal zrowd resclution will be en the ondor of 207 less than e slerdsied

2] w A ¥ PO
UE pmmere ln Lhe Ueds

Co Ztatus

e FAIHE tasts of the Typs III eammra ars aurrertly beln: underiaken
st |ouring the early 21ight test phase it was learned thwt he
sens eontalned raldisl and tanpetSal distortion. £ substitute lens wss
provided for the Ukt 4est prosres and the bed lons returnad o Perkine
wlmer for rowork.

ie Azhro Cospass and lap Prolestor

A roekeal of e mp mejeoior axd astro curpmss has boen sonpleted
ad wns ezamingd for desimm approval by Lie widiter s | b o 25X1
17 Getobsr al Savbridve, lassachusetis. Zapontially whis wal coneipts of
& perisenpe thal pesndis efther viewdng of the rround or viewing a
G leotaed mep of the {1ioht pathe

Ze Fpp Destrwl Uyetonm

R Labar ﬁ-ﬁ»‘i’tﬁu W:La 527z 58P gheots, guantity 500, has besn
ardered arsd dollwersl o AULD for mep preducilov.

L

[N ¥
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b A map eass has besn wuill by leckheed a daliversd he '
25 01 34 b dgn A04L b ‘ o dg hare for
«fam,?m = %@swﬁwﬁ@ the wuter soluble parar. Ths syetem employs
& valve mﬁe:'g,jm?} from: a tank in Beek of L driver, that upon
somad will 2101 e map oase whth weter end destioy the meps.

Je Taps isocpdsy

TS hes provided ome tam&mm@fmm' ial pochst ta
mamargéjai ineludss two widis. (me will b5 pard mgﬁmkheg :ﬁm
?;m’w& “ii“;f‘jl ﬁ:li % md =e will be sant to GBS for rewark.
w:mmxm? e i&ﬁ*ﬁm gyaiem, a @ mdtoh and & rerwte

All Interfacns betwesn FerdimeSimer, & sti Kodak
S Ak i pe Sagtauan £ vl Hinnegpolise
ﬁ?}mﬁ bave boen reselved. I 4s Ws& the mﬁm@ model
W:}éj =miiafied that the  thaey will roceive will g
ocrmening reods. Unregolved 5 vheiler or st a1 g;mﬁ uein: the
et pr e g L&g.’g; PELretuae; #i? wﬁg;fr nat 1 1.3 ‘ o

Cther Areas OF Interest

-
gk are produsing wyd WADC
sunlraety 7 sontant Binling apeed material for use 4 Wt?;g :jz%w

resalution capaidliides of 500 to 100 linssre The tee in oo
Y - 2 S ) i l is .
fw,&ﬁgt@ a:as,a is fixed by pasaing it throush ; 00T erviyciment, .
“oversl mivaniages are ovident in thig Lype of photopalymerisation peocess:
;iiig ;ﬁ ez R‘?:%}Mfi.zﬁ in teddag ow 3 (0) Biher resslution in re~
rocueticn of nesatives, rositives or tag (=) g m sossgine (no
c:bﬁisé.s&l Bolutions or at wowt a single moncbatbhly {a mlar%ﬁ% for
;%w»'{ﬁ:m’:m.s interpretacion. The siugle eppaveni dradback is lask of
;i:fw sltouth[  is eonfident that speeds of ASA 2 or 3 can bs

2 lasers (Ligd splitication by stimilated coiswleon of redlation)

be, A Tocont prosmmtsticn byl Jon this subjest indicated
& loeml of capability in soveral &% ? ,‘ﬂ ad sated
wel alrborme recumalseance effcris, that are of interest to our spees

<a Indiestions ave ihat B comsrahls ‘ P /H
2 It : wi with present dercasirabls equipent a VA
senmor and & veriieal referencs penser san be produced civing better
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perfornanes than sadrraal that iy ewrren tly bodng enplorod
_ ’ » i 2 Y 35 L v

o In a dlscuseion with | I :
In a dlscussion Progras scordinator of 25X1
L___l= *"fmw’ I esked him to specifically inquire of his >
fi,gar%.& ‘:%.a: fa:mfwiw Wiy ocould ruargnize for shalt ancls measurenent
é&m}l &,w_ﬁmz wil e as well as real tiss acoursates fﬁ; ravi; aidon
VBSs A recemt call from| | {aforas ua that they have worked
an the preblen ap! will he ronly Lo talk sfter 1 Suwesher, '

25X1

v firror Uoties

Le | y -
_ g i 1. Yo Yor
N0 gy bTE T e TSRS ) Lonz Ieland, low York, has

Be & Qe&mmﬁm mrror senisous 8
anh ol , : ilaais gysten wiih 3 come lev

A WEL . 58 E s & . foral Yemeth, 50 lives fro:
rasolution, § x 5 format, 20 angle at 31 or less deactn e b0
pourds of wslsite They W1l vowe back itk Lhedr sppronch.

25X1

Developunt  Mwisicn
Bl

blstriiagions
e fies
2t 0A

whp

R
Rl
-
3wy feoa s
e d s WA
St fivaa
2id s
Y ivsl ¥ at s
Lol fRFGEA
3 o P
g%mﬂiﬁ;ﬁ
g v e %
Tl {Chyone )
oy Fevre o es
I ,’fi,‘k«“e. Hoia el
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